In fact, Singleton finds six different TSs (the lowest energy TS 4 is shown in Figure 1 ), all within 2 kcal mol -1 of each other at PCM(ethanol)/B3LYP/6-31+G**.
However, the intrinsic reaction coordinate going forward from each of these six TSs leads solely to 2; no TS could be located that connects to 3! (Computations were also performed at PCM(ethanol)/M06-2x/6-31+G** which give very similar results.) Classical transition state theory would lead one to conclude that only 2 should be formed, inconsistent with experiment. Furthermore, no intermediate could be located. This is consistent with a concerted mechanism. A second transition state was located which interconverts 2 and 3 with the involvement of a chloride -a sort of addition/rotation/elimination process. This TS 5 is also shown in Figure 1 .
A direct dynamics study was performed, and 197 trajectories were computed. Of these, 185 trajectories went to product: 156 to 2 and 29 to 3, for a ratio of 84:16 -in amazing agreement with experiment! The product selectivity is due entirely to dynamic effects. In fact, it is one vibrational mode that dictates the product distribution. Essentially, the nature of the rotation about the C=C bond differentiates the eventual route, with a clockwise rotation leading always to 2 and a counterclockwise rotation leading about a third of the time to 3.
Source: http://www.compchemhighlights.org/2012/07/dynamic-origin-ofstereoselectivity-of.html
